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Executive Summary
_____________________________________________________________________________
IXL is a personalized learning platform designed to help students build academic skills in subjects
including math and English language arts (ELA). Previous research has shown that IXL can have
a significant impact on academic performance in schools or districts (e.g., An, 2021; Empirical
Education, 2013).
This study aimed to further evaluate the impact of IXL on learning outcomes, especially as it relates
to IXL usage. Using a quasi-experimental design, we analyzed data from a total of 17,805 public
schools across seven states, namely Illinois, Louisiana, Nebraska, New York, South Carolina,
Tennessee, and Washington. Among these schools, 3,385 had adopted IXL Math and/or IXL ELA
during the 2018-2019 school year. IXL adoption in these schools ranged from a few students to all
students in the school. IXL usage by these schools ranged from less than one minute per student per
week, to about one and a half hours per student per week. Even with a wide range in student usage,
we found positive and statistically significant effects of IXL usage, as measured by state assessments.
Key findings include1:
•

1

IXL has positive effects on school performance. For both math and ELA, schools that used
IXL outperformed schools that did not use IXL. For IXL Math, more usage as measured by the
average number of skills proficient per student per week (SP/week) was related to greater gains.

In all figures: * indicates significance at the .05 level; ** indicates significance at the .01 level; *** indicates significance at the .001 level.

1

Research Report
•

More IXL usage is associated with higher achievement. For both math and ELA, schools that
adopted IXL products performed better when their students spent more time on IXL, answered
more questions on IXL, and/or reached proficiency in more skills on IXL.
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Associations between IXL Usage and IXL Impact:
Analysis of Data from Seven States
IXL is a personalized learning platform designed to help students in Pre-K through 12th grade build
academic skills in English language arts (ELA), mathematics, science, and social studies. As of now,
IXL is used by 1 in 5 students in the U.S. and about 12 million students worldwide. Rooted deeply
in learning sciences research, IXL’s design is based upon well-established learning theories and
education principles (Bashkov, Mattison, & Hochstein, 2021). On IXL, students practice questions
that automatically adapt to their ability level and get progressively more challenging as they work.
Numerous studies have reported the promising impact of IXL on student learning outcomes in
different subjects (see more IXL research at https://www.ixl.com/research).

Study Design
_____________________________________________________________________________
The purpose of this large-scale study was to evaluate the impact of IXL on student achievement in
math and ELA, using the percentage of students meeting proficiency goals on state standardized
math and ELA assessments as the school-level outcome measure. We used a quasi-experimental
pretest-posttest control group design, comparing schools that implemented IXL Math and/or IXL
ELA to schools that did not during the 2018-2019 school year. This design allowed us to examine the
treatment effect by comparing the performance of the treatment group (IXL schools) and the control
group (non-IXL schools) on the 2019 state assessments after accounting for baseline performance
on the 2018 state assessments, as well as key demographic background variables. The study design
is summarized visually in Figure 1.

Figure 1. Study Design
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Methodology
_____________________________________________________________________________
Data from three sources were included in the analysis: IXL usage data, school performance data,
and school demographic data. IXL usage data were retrieved from IXL’s internal database, which
provided information on whether a school had adopted a certain IXL product (i.e., IXL Math and/
or IXL ELA) during the 2018-2019 school year. For each subject, IXL usage data also provided
information on the amount of time spent on IXL, the number of questions answered, and the
number of skills in which students reached proficiency2. The average usage per student per week
was calculated for each school across the 2018-2019 school year. Each week, students practiced on
IXL Math for about 12 minutes, answering about 31 questions and reaching proficiency on less than
one math skill, on average. Students practiced on IXL ELA for about 7 minutes per week, answering
about 20 questions and reaching proficiency on less than half an ELA skill, on average. See Table 1
for more details on IXL usage among IXL schools.

Table 1. IXL Math and IXL ELA Usage

We found that overall IXL usage during the 2018-2019 school year in all seven states was relatively
low (see Table 1). Moreover, there was substantial variability in usage across schools, with a similar
shape of positively skewed distribution of usage in both IXL Math and IXL ELA (see Figure 2). Given
this variability in usage, we opted to examine the impact of IXL by levels of usage in order to formally
test the hypothesis that greater usage was associated with greater gains.

Figure 2. Distributions of IXL Usage in Math and ELA
IXL uses its proprietary SmartScore to measure student progress on a skill. SmartScores range from 0 to 100 and are calculated based on
a number of metrics, including answer accuracy, question difficulty, and response pattern consistency. Students reach proficiency with a
SmartScore of 80.
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School-level data were obtained from each of the seven states’ Departments of Education and
included 2018 and 2019 state assessment proficiency rates3 for math and ELA, as well as some
school-level demographic variables such as school size, student racial/ethnic distributions,
percentage of English language learners, and percentage of economically disadvantaged students.
Other demographic variables, including school location, student-teacher ratio, and school Title
I status, were retrieved from the National Center for Education Statistics’s website (https://nces.
ed.gov/ccd/schoolsearch/). See Appendix A for details on school proficiency rates and demographic
information.

Research Questions
_____________________________________________________________________________
The present study aimed to answer two research questions for math and reading, respectively:
1. Overall efficacy of IXL: Did IXL schools outperform non-IXL schools on state assessments,
controlling for baseline performance and key demographic characteristics?
2. Usage effect of IXL: Among IXL schools, was greater IXL usage associated with better
performance on state assessments?

Analytic Approach
_____________________________________________________________________________
Research Question 1: To examine IXL efficacy, we used multiple linear regression models
for math and ELA separately. IXL adoption was used to predict proficiency rates on the 2019
state assessments, controlling for proficiency rates on the 2018 state assessments, as well as
demographic background variables including school size, school location (i.e., city, suburb, town,
or rural), student ethnicity (i.e., % White, Black, or other), student-teacher ratio, school Title I status,
percentage of English language learners, and percentage of economically disadvantaged students.
For this question, “IXL school” was defined as a school where at least 30%4 of students with state
assessment data were using the corresponding IXL product.
Research Question 2: To determine the IXL usage effect, only IXL schools were included in the
analysis, using similar regression models as the ones described above. Three IXL usage indicators
(i.e., amount of time spent, number of questions answered, and number of skills proficient) were
used to predict proficiency rates on the 2019 state assessments, controlling for proficiency rates on
the 2018 state assessments, as well as demographic background variables. To avoid multicollinearity
issues, the three indicators were examined one at a time. Here, we used a more inclusive definition
of “IXL school” in order to capture more of the variability in usage across schools. Specifically, if at
least one student in a given school was using the corresponding IXL product, the school was defined
as an “IXL school” and included in the analysis.

3

Proficiency rate: percentage of students in each school achieving “proficient” or better on the end-of-year state assessment.

We adopted this cutoff in order to exclude schools with only a small proportion of IXL users from the treatment group. Meanwhile, this
relatively low cutoff aimed to maximize the generalizability of the present study.

4

5

Research Report
Following What Works Clearinghouse (WWC; 2020) guidelines, each effect is accompanied by a test
of statistical significance using a probability (p) value, a measure of effect size, and corresponding
percentile gain where applicable. The p-value is the probability of observing the current or more
extreme data, assuming the effect is zero (Cohen, 1994). As such, the smaller the p-value, the less
likely it is that the result occurred at random, with p-values less than .05 considered statistically
significant. Effect size is reported using Hedges’ g and indicates the difference between treatment
and control groups on an outcome measure in standard deviation units. Per WWC guidelines,
Hedges’ g was computed using the model-adjusted (i.e., estimated) means and the unadjusted (i.e.,
observed) standard deviations (WWC, 2020). For research in the education field, effect sizes of about
0.25 or higher would be considered quite large (Lipsey et al., 2012). Percentile gain is the expected
change in IXL schools’ percentile rank relative to non-IXL schools at the 50th percentile and is based
on the effect size.

Results
_____________________________________________________________________________
The Efficacy of IXL Math
Given the wide variability in usage of IXL Math in IXL Math schools, we examined the impact of IXL
Math across four different usage milestone levels: reaching proficiency in 0.5, 1, 1.5, and 2 skills
per student per week, on average. Figure 3 below summarizes our key findings (see Table B1 in
Appendix B for detailed results).

Figure 3. The Efficacy of IXL Math

For IXL Math schools where students reached 0.5 SP/week on average (n = 1033), the expected gain
in proficiency rate was 0.4 (p = .076; Hedges’ g = 0.02), indicating a non-significant increase relative to
non-IXL Math schools.
For IXL Math schools where students reached 1 SP/week on average (n = 365), the math proficiency
rate increased by 1 (p = .004; Hedges’ g = 0.05), which means that, relative to non-IXL schools, IXL
Math schools saw an additional 1% of students reach proficiency in math on the state assessment.
This effect size of 0.05 corresponds to a percentile gain of 2 points—that is, if an average non-IXL
school at the 50th percentile adopted IXL Math with students reaching more than 1 SP/week on
average, it could expect to be at the 52nd percentile on the math state assessment after one year of
IXL implementation.
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For IXL Math schools where students reached 1.5 SP/week on average (n = 109), the proficiency
rate increased by 1.4 (p = .025; Hedges’ g = 0.07) meaning that relative to non-IXL schools, IXL Math
schools saw an additional 1.4% of students reach proficiency on the math state assessment. This
effect size of 0.07 corresponds to a percentile gain of 3 points—that is, if an average non-IXL school
at the 50th percentile adopted IXL Math with students reaching more than 1.5 SP/week on average,
it could expect to be at the 53rd percentile on the state math assessment after one year of IXL
implementation.
Finally, for IXL Math schools where students reached 2 SP/week on average (n = 35), the expected
gain in proficiency rate was 2.2 (p = .041; Hedges’ g = 0.11). That is, relative to non-IXL schools,
IXL Math schools saw an additional 2.2% of students reach proficiency. This effect size of 0.11
corresponds to a percentile gain of 4 points. In other words, if an average non-IXL school at
the 50th percentile adopted IXL Math with students reaching more than 2 SP/week on average,
it could expect to be at the 54th percentile on the state math assessment after one year’s IXL
implementation.

The Usage Effect of IXL Math
With complete data from 2,560 IXL Math schools, we examined the IXL Math usage effect next.
Unlike the analysis above, in which we compared IXL schools to non-IXL schools, here we analyzed
data from IXL schools only. Specifically, based on the associations between various IXL usage
indicators and academic performance, we can project the learning gains an average school could
expect with a certain amount of IXL usage.
The three IXL Math usage indicators (i.e., amount of time spent, number of questions answered,
and number of skills proficient) were analyzed separately and exclusively to avoid multicollinearity
issues, resulting in three models. Results showed positive associations between all three IXL Math
usage indicators and schools’ math proficiency rates, with p values < .001 (see Table C1 in Appendix
C for detailed results).
Specifically, for each additional minute spent on IXL Math per student per week, an average school’s
math proficiency rate would increase by 0.04 percentage points. For example, if each student
spent 20 additional minutes per week on IXL, the math proficiency rate would increase by about
0.80 percentage points. For each additional question answered per student per week, the math
proficiency rate would increase by 0.03 percentage points. For instance, if each student answered 40
additional questions per week, the math proficiency rate would increase by about 1.08 percentage
points. Finally, reaching proficiency in each additional IXL Math skill per student per week is
associated with an expected increase in math proficiency rate of about 1.11 percentage points.
Figure 4 shows the projected improvement in math proficiency rate as a result of increased IXL Math
usage. In sum, we found significant effects for all three usage indicators, which suggests that more
IXL Math usage leads to greater gains in math.
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Figure 4. The Expected Usage Effects of IXL Math
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The Efficacy of IXL ELA
We wanted to examine the impact of IXL ELA across different usage milestone levels as we did for
IXL Math. However, we were unable to do so due to prohibitively low sample sizes upon usage
screening. Therefore, we focused on IXL ELA schools where students in grades 3-8 reached 0.5
SP/week on average (n = 243). We found IXL ELA schools performed significantly better on state
assessments in ELA than non-IXL schools (see Table B2 in Appendix B for detailed results).
Figure 5 summarizes our key findings. IXL ELA adoption was associated with a 1.7-point increase in
proficiency rate on state assessments in ELA (p < .001; Hedges’ g = 0.09). That is, relative to non-IXL
schools, IXL ELA schools saw an additional 1.7% of students reach proficiency. This effect size of
0.09 corresponds to a percentile gain of 4 points. In other words, if an average non-IXL school at the
50th percentile adopted IXL ELA with students reaching more than 0.5 SP/week on average, it could
expect to be at the 54th percentile on its ELA state assessment after one year of IXL implementation.

Figure 5. The Efficacy of IXL ELA

The Usage Effect of IXL ELA
With complete data from 1,755 IXL ELA schools, we examined the IXL ELA usage effect next.
The three IXL ELA usage indicators (i.e., amount of time spent, number of questions answered,
and number of skills proficient) were added into the model separately and exclusively to avoid
multicollinearity issues, resulting in three models. Results showed positive associations between all
three IXL ELA usage indicators and schools’ ELA proficiency rates, with p values < .05 (see Table C2
in Appendix C for detailed results).
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Specifically, for each additional minute spent on IXL ELA per student per week, an average school’s
ELA proficiency rate would increase by 0.06 percentage points. For example, if each student spent
20 additional minutes per week on IXL, the ELA proficiency rate would increase by about 1.12
percentage points. For each additional question answered per student per week, the ELA proficiency
rate would increase by 0.02 percentage points. For instance, if each student answered 40 additional
questions per week, the ELA proficiency rate would increase by about 0.84 percentage points.
Finally, reaching proficiency in each additional IXL ELA skill per student per week is associated with
a 0.92-point increase in the ELA proficiency rate. Figure 6 shows the projected improvement in ELA
proficiency rate resulting from increased IXL ELA usage. In sum, we found significant effects for all
three usage indicators, which suggests that more IXL ELA usage leads to greater gains in ELA.

Figure 6. The Expected Usage Effects of IXL ELA
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Conclusion
_____________________________________________________________________________
In this large-scale study using data from seven states, results showed that both IXL Math and IXL ELA
have positive and statistically significant effects on corresponding performance on state assessments.
As such, schools seeking to boost performance in these domains should consider implementing IXL in
their classrooms.
For maximum impact on student learning outcomes, IXL recommends that students aim to reach
proficiency on at least two IXL skills per week. However, in this study, usage was low among IXL
schools overall, consistent with our previous findings (e.g., IXL Learning, 2020). In spite of this
relatively low usage on average, we still found a significant performance difference on state
assessments in favor of IXL schools, supporting the idea that even a small amount of IXL usage can
lead to sizable gains in learning. As research evidence shows that interventions are more effective
when they are implemented with fidelity (e.g., Noell et al., 2002; see also Finney et al., 2021 for a
theoretical overview), we expect to find even larger learning gains when students use IXL with fidelity.

References
_____________________________________________________________________________
An, X. (2021). Measuring the Impact of IXL Math and IXL Language Arts in Kentucky Schools. Research
Report. https://www.ixl.com/research/Impact-of-IXL-in-Kentucky.pdf
Cohen, J. (1994). The earth is round (p < .05). American Psychologist, 49, 997-1003.
Empirical Education. (2013). A Study of Student Achievement, Teacher Perceptions, and IXL Math. https://
www.ixl.com/research/IXL-Research-Study-2013.pdf				
Finney, S. J., Wells, J. B., & Henning, G. W. (2021). The need for program theory and implementation
fidelity in assessment practice and standards (Occasional Paper No. 52). Urbana, IL: University of
Illinois and Indiana University, National Institute for Learning Outcomes Assessment (NILOA).
IXL Learning. (2020). The Effect of IXL Math and IXL Language Arts in an Indiana School District. https://
www.ixl.com/research/The-Effect-of-IXL-Math-and-ELA-in-an-Indiana-School-District.pdf
Lipsey, M. W., Puzio, K., Yun, C., Hebert, M. A., Steinka-Fry, K., Cole, M. W., . . . Busick, M. D. (2012).
Translating the statistical representation of the effects of education interventions into more readily
interpretable forms (NCSER 2013-3000). Washington, DC: National Center for Special Education
Research, Institute of Education Sciences, U.S. Department of Education. https://ies.ed.gov/ncser/
pubs/20133000/pdf/20133000.pdf
Noell, G., Gresham, F., & Gansle, K. (2002). Does treatment integrity matter? A preliminary
investigation of instructional implementation and mathematics performance. Journal of Behavioral
Education, 11, 51–67.
What Works Clearinghouse. (2020). What Works Clearinghouse procedures and standards handbooks.
https://ies.ed.gov/ncee/wwc/Handbooks

11

Research Report

Appendix A. Schools’ Background Information
_____________________________________________________________________________
Table A. Means (Standard Deviations) for IXL (Treatment) and Non-IXL (Control) School
Achievement and Demographics

Note. Background information reported in the table is averaged across schools with complete data.
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Appendix B. IXL Efficacy Results
_____________________________________________________________________________
Table B1. The Effect of IXL Math on 2019 Math Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; location “City” as reference group.

3

Dummy coded; non-Title I schools as reference group.
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Table B2. The Effect of IXL ELA on 2019 ELA Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient, SP/week = skills proficient per week (i.e., the average number of skills in which students reached proficiency each
week).
1

Mean-centered.

2

Dummy coded; location “City” as reference group.

3

Dummy coded; non-Title I schools as reference group.
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Appendix C. IXL Usage Effect Results
_____________________________________________________________________________
Table C1. IXL Math Usage Effects on 2019 Math Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient.
1

Mean-centered.

2

Dummy coded; location “City” as reference group.

3

Dummy coded; non-Title I schools as reference group.

4

IXL Math usage indicators were averages per student per week.
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Table C2. IXL ELA Usage Effects on 2019 ELA Proficiency

Note. b = unstandardized regression coefficient, SE = standard error, CI = confidence interval, β = standardized regression
coefficient.
1

Mean-centered.

2

Dummy coded; location “City” as reference group.

3

Dummy coded; non-Title I schools as reference group.

4

IXL ELA usage indicators were averages per student per week.
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